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(54) MEASURING METHOD AND INSTRUMENT, AND IMAGING METHOD AND DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To reduce calculation volume* and to precisely and stably 
measure the complex index of refraction. 

SOLUTION: Terahertz pulse light generated in a generation part 7 is transmitted 
through a measured object 20. The transmission light is detected by a detector 11 to 
obtain an amplitude transmittance of a prescribed frequency and a phase difference. 
The complex index of refraction of the measured object 20 is found by successive 
approximation based on an expression indicating the relation between the complex 
index of refraction of the measured object 20 and these quantities. Multiple reflection 
of the terahertz light inside the measured object is reflected in the expression. When 
an approximate solution of the complex index of refraction is provided to obtain a new 
approximate solution of the complex index of refraction in the successive 
approximation, a transmittance when the light is incident from a medium in the 
periphery of the measured object 20 on the object 20, a transmittance when the light 
outgoes from the measured object 20 to the medium, and a term based on the multiple 
reflection are processed as known quantities determined by the provided approximate 
solution to obtain the new approximate solution. 
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■y- ^) :L^Wibxntcm'&mmL(Dwmtm^^mmnjk 
fmB^-y- 'J :L^^bxmcmm\'^mL(owmt 

gpi . ( b ) m^^^^mmmm^v- x^urft 
/cpiBff ^^jg?iBj©{4ffi i mummnmmmB^ y-v 
x^i^bxmfcmfimmm'momntomm^^!^ 



15 

mRij^^m^mmmm^ mmmm^mm^ it© 
[0 026] :$iBm(Dm7 (otmic^ 6m^mmit. w. 
f^^^bxmmoMsmxmmthi' ^7-^)1-^ 

mmmmx&mmnmmmB^mwt -s mmmn 
■mmm^t. ( 2 ) mBm^icmummmiicR^ 
xmm<om^mibtdiKmxi>ummmM±icm 
imwm^i>mimn fesas l rj:\.^mmx. mtm^si^ 
*^6^^nTB^rl2*la^g|5K:T*lm3n■5^^•J^;^3fe©. 

mmimi<om%icmrsi>x. m^mmmomm 

<Dx$>i>, mamumt. (a) muimmmim^'S: 

7- y x^jg!L.rf#/cBFf^Jiiei![©«iti<!:BUfBSiiB#.3S 

©itr* sinBBif5iJiigsB^©iiifi$**» mmnmw 
gpi . ( b ) Miatf-S'ji^.3^^Mfl5*7 - 'J x^orfi 

/cB«ia^5£^jSff©{4+BiiiiBSiiilf^^Mff^?:7- U 

x^ji uxmcmnmM^-mom^ t (Dmm^^isb 

mmmm^ommmifTmxitmmmmm t ©m^^^j^t 
mm.^^^^^m^)^mi>t. ^wrs„ -eur. c© 

Il7©«g«-C». KrlBSe». KrfBf^5'N;i/->/<;l/;^ife© 

iriBWJ^!^©F«9SI5r©^MSl^*Si!ftu/c fe©r* 

«T*X«g*il«*©ifi<K)g?r#^rjg^®ST¥X«S 

^*5ffite^stj^igj;5ieBufBiie--*tffi-r h b ^©jg 
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iKft?*f#6fe©-C**. 

[0 02 7] *^BJ©^8©!IHi{cJ:StJSJ|g«. M 

si|^!^©«^)i*T$x»its^«$*a'j^-r-ss'j«iia 
r*^r. ( 1 ) 7-v^)\^'yf-i)ix%<om^ut^^ 

-CB^iia«feaal5(e:<^;O^SItt^$^^■5.^^•.'^x3^©. «i«^© 

ag^axftas i . < 2 > ptB3ys±{c®ff B^sos^tcf^i a 
rB'f^©i*?4^iegufc<^sg-c> BaiB^g|55!)ie.^§ 

m>. nm-m.(o^Jhmmixhi>wmmii0Mt, 
mmmmjmimt(m%^m-ii.^x. mmiwim 

7 - U L Tff /cBif^Si^|J[©^ifi<b iflBS 

mmmmmi y-v xmsi b xntcm^mmmL<D 
20 ^iti <!:©Jtr* ^mtmi^mm^<ommm'S:^!^mm 
mmnss^ i > ( b ) mmmnrnmrnm^ y-v x-m.^ 
bxntcmimmmmmomntmiiiw^mmnmBi 
7 - y 0 xntcmummmmicoim t oymm 
mibi>mmm»^ ( c ) mummmmom^ 

30 ;i'^7fe©H?iaWiS!^©rtgpr©^*sw*Ml-r^i 
i ^>^c. B!iiBitS'j^^©B(riBfe^a»j©ffir 1 [5i©<^s 
*t u yt:)fescmiBfesa'jS!gj©iriB^aigi5<k s*ffflij©ii-c 
mo^Kmbfciftimibfchoxih*). m^m-xs. 
mmt. mim'^XMrnhi^^x. w^mtfrrnxumm 
mmos:m^^^ xmmmmmxitmmmmmmtc 
tmfmim^ic^b. ^mmmmm^ommmm 

©sja$so's*f$*. ^^fcmjMicxmtiySt^wi. 
40 tbxm^mcticj:*). mfcrj:^im^ni>i><ox 

[0028] :^H^<D%Q ©SI^(C J: m^^\t. ^ 

xh-ox. ( 1 ) f•^'^J^•:'v^•J^;^^©l%ig|5^ig^i 
hm^bxm%(omk^m.xwmri>7'^^)iyj^ 

mmi^w^bidmx. Bi^fB■7^7'NJ^•>/^•;^;^^*M 

lB^Sa'J^!^CcM*f-r ^ C i J: mgB»^!B)?rig*t 

■CB^ri^t^a^s^5^cJ:o^^^il$n^^^•J^x^t©. «Ji?iia© 
50 nmm3xhht[mnmm'B^m9t^mmm\ 
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mim^i: . ( 2 ) m9im±icmMmmmmicit^ 

mit0itvi>mmimm.m<Dm^int)t>mm lo 
mnm ( b ) mmmmm^mm^ y-^j x^gss 

7- v:r.^tkbxntcmummmmi<Dmst<Dimm 
)i:^^mmLm&mf>^m<D^mm^mbtct 20 

[0029] iriB^e 7!rSII9 ©«8«K:j;n«. SJIfiir 

i7!»sii4©fi8fiiK:j:ij!i!Ct55r^*'en-en3^-r*c 30 

[0030] *^B^©m 1 0 OmmiC^i,^ji-'iyim 
S». «il^©1il^)S!>T$X»^MS$^2(.'»c 

ne©i^-rn55^K:s-:5<!g)tt<ii©. ^^(cseo-r. frria 

IBUS 7bM^9 ©(,»-rn*^©SI^{Cj; SS'JS*|g*^tf 
fe©-c*S. C(DmiO(Dimicj:ti\i. mia^S©^ 

[0 0 3 1 ] 

[i%H^©lliS©ff$!SI] *BBJtcJ:SiiJ^:^ftSO' 40 

[0 03 2] [®l©IIJfe©ff$,#.] 

[ 0 0 3 3 ] a Ul. :^^m(Dm 1 ©HJSCf^^fc J; S 

». :*^J{i©JI^SlK*jWSM«'JS!^2 0©a'J5igl5fiLf^a 
©fil^«r^Sef}fCS^r@-C*S„ 03». *IIJ6©Jf$SI 
K:J:^'C^-y{l:gg©$fJia) • ?Ig:/l!iaS|J2 3©3&f^* 
/T^-r W 7 a - 5^ + - h -c * , 

[ 0 0 3 4 J *iijg©0<i(c J: ^ -f y -i^immxit. 50 
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t"A;Ji7*'j9^2r2o©/'{;l/;^3l£L2. LSCC^fll 

[0035] -*©>'>vi/;^i6L 2 f-y^A^-:;^^ 

■fi-.5/i:fe©!i<>7Vs;l/X (A;|/XJ@jja;)|&) ttj:i>, C<D 
4<>7Va-;1';^L2«. 5^3 •;'-'^•3^c:J:^)5=■3 f>i^3 

tifcm(>c. ¥m^m4, 5. e^rM-c. f-7'\;u'>?i& 

;^ (1^■>7••J>^^>'^•J^;^7fe) i^i-S. c©7•o-:?'-'^•;^ 

;^L3«. w-mmms. 2«(^>L/<a3t5f©¥ffis*t 
^*iiH<?>^b3 nr & s nfid^ 9 . R^^mmm 1 0 

[0 036] :/>'^•J^x l 3 ©3l£SS±(ciBg3n/c 

wmmi 2icx*)^mxi3\^ic^m^^trj:^xi,^6o 

oJWsmQombmicjt^CX. yD-:/.'>vl/;^L3©*» 
Sjiilgb ») . T'a - y-'NVU;^ L 3 *i«ltHg l l ^§mt 

tmmmmt^. -rufy^. :^m&(0Bmx\t. pji6 

m 9 SC^'^lbSI^ 1 2 7*D - r^^N-JbX L 3 ©I^KB 

Silg*#RSttrc^^.. 

[0037] ^4S7 {cii*>nfc!j<>7'>'A';l';^ L 2 K J: 
^^S7;!)iSiia$nr7^7'^;l/'>A;L'X76L45:SS( 
t^^)VVJ-^)l7.%hAtbX\t. HfcO. 1 
X 1 0 ' ' *i6 1 0 0 X 1 0 ' ' '^;i'7*-c©jg?sig^lB 

M3!^© ASil 13.14 ^mt:wkMLmKm:i n 

5= *iisi®?f^.^r»> c©ft76fig(ctt. m\'mi2 
Qmmsi>m^wm.^ini>o cc-c». msijsu2o 

-«:iB!®-c«teK$nri»si©<fr-5. ^>o4^>. m 
{tmSiXhfimm.^^%ViUtsi -ci»r J: M 

2 0 5^ ^'v;!/ ^y/^)l7,%L 4 ©MSfJ^iK! 2 0 fC 
>Ptr S:J!&l**ni![ai^«J2 0 ©ffi©^i««-aT* J: 

^IS^T&jS^S'^t^^AJ^i^©-:?. l5SiiJ^!^2 otcAW^-S 

>im'<c^^bxmtinm.^^%ti>£^ti^i>i>, -^y-i^ 

;l/•>/^•;^;^3feL 43!>5M?IM!BJ2 0 {cMfC^ti^i 

;i''>^NVi/;^^fe*5MS'J^!B52 0{cSit{cA*t-rS4>©<i: b 
xnmiri>ifi. $4AW©li^^>l^«|-C&^. 
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[ 0 0 3 8 ] ^msnoyBrnvit. Wimmi2 o 

(c J: 0 . ^aij^igjE 0 mm^ik^ 2 ;x7ce«J«:^^o^# 
[0039] mm&m 0 Aju;^ 

TfeL 5 wmmmmomm 1 5 . 1 6 ^ig-c. 

(0 04 0] ^-xA h#^N-;P;^3lcj!gl*>6&l^34a.S7 
*Ah#A;i.;^3l£L l©i^0iil/^«8». il!KHz3&>6 10 

[0 04 1 ] Lfc*5-Dr. *IIJg(Dff$Slt?«. isic&ff^ 
(OT-'y^f^ V)^)\^7.%\. 4*5^KHz*^P)MHz:i--d'' 

L 2 i r^D-r^/NVI/:^ L 3 iOlBIfCl^lBIjlS^iftltrf^ 

WAh^hiL i fc J: 9 . T0/cl:tiinitl^*-C©7'^'^ 
;l/7/N-;l'X^feL 5©^Ji?ig?r1^t±i^ 1 1 •CiJS-c* 
•S. 7"ci-::/>'N';l/XL3{i, 'rv^A'V 

[0042] f-V'^JlV^^tii^ 1 1 

c©<!:#S'jS3ns«ijSJ (t)». f-^^;i'-://N- 
;u;^7fe©«iiE ( t ) t^mm=¥ + u T©7fe{£#ef g 40 
(t -r) ©^^rHU^i-i^a^r^lf, J (r) = J 

E (t) g (t-r) dt o^'^tjiBvmm, 

me (t-r) *J7"jva?KI^Wr*s©r> wm^tifc 
m^mi (r) ttSiJ*-r2.7'-5-^;U-:;>'-J;ux3feL5©m 
Ji^SE (t) «:J:b0i|T-5i#ArJ;l*. 1*^ 

6©«Mm#«. mmm2 i-citd^n/cfitc. a/d 

^S2 2 {CJ: ») A/D^^Sn-S. 

[0 04 3] *IIJ6©^,^-c{i> 7•7'^;^7^^•J^x?feL 

5©mif?aa©B#3S?'Jj^E (t) ©ttSWfCii^ $IJiI 

• mmmm2 3 jo^. mm 1 2 (ctuim^*^^ so 
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nm2 2tfth(D7''-'^imm • immmm sinmm 

7^5'\;^•;'/^v^x^L5©S^i?^^S®8#?^?|Jifi^f^E 
(t) *n^-rf*-:j»^«:4y*y{cigirtf*. ^bx. 
m ' m»mm 3 mmmz e (cmm#«4 

. mmii 2 0 ©s'jsajfi* 2 -^mi^mx^^ 
■&> #»j^§i5fii[{co(,^r'?-n-e'n. ii#^5>Jsg}^E (t) 

[0044] ccvu. I64S7 t^ms 1 1 i©ra© 

MS (*IISS©J^SI-c». la^c^■r7^^'^;^7-'^•;^;^ 

?t L 4 ©ft^fiig) icmmm&i 2 0 *iiBg $ n/ci^is 

7fe©®iStS©B#^^J«?^E ( t ) H-S>JB*S?lM?f^ 
E... (t) <bl¥A, 

[0045] i^^±©giig*i6t)55^s <fc imwm 

Slt?«. Htii^L?i:S^l~l 6, 2 1. 2 2. 2 6i. 

» • mmm^2 3 *5H«^u/c^!»ii« 12. 2 e 
mm^mit. • ?ii»i!iasi52 3*ja/d^s 

■cifsim??iMji^E... (t) ^^mhmnmm 
mm%^m^bx\.^^. pm ■ mnmm^2 3it. m 

[0 04 6] CC-C. *IISfi©ff^S|-CSffl$nTl^S. 

n-a'jB#j^^jj^^E... ( t ) icm^it^^xmmm 0© 

W^mtfT^N (o)) 4*toS#a«:ot»T. ijil^TS, 

[0047] ^4S7 i«iais 1 1 i©ra©?iafs±«:« 
siJS«j2o%iBaL<&u<^;«-c. shfmjfijaai^E... 

(t) ©li^ilal^K:. 7"^'^;i/':/A;ux3fe©MJt?Sg 
©^,^5>Mff$E (t) ^«?)H-iiJLr*5<, c©ii$,^ 
^i»E (t) ^argBSi^^Mj^E.., (t) ii^^. 

[0 04 8] »«Si^»^M}KE,., ( t ) fcoti-c. i>J 

©lBti-c^llsn^J:^^c7-';i^g^*ilffu-c. # 

Mffl (a«ffi) ©Jilfi I E,., (co) I <!;(4tSe 
r., (o) ?:f#S. H-«^^JjS?ff^E... ( t ) 

o(,»r. ^^©i^ir^ii$ti-5cfc^!&:7-yi^jfe%ii 

So 

[0049] 

[^1] 

£(0) = — ]E{t)exp{ia>l)dt = |£(o)|exp[i^(®)] 

[0 05 0] s 6{c. ;x©^2 ccfi^or. mm^m 0 

E... (w) I tmm \ Er.f (©) I iib-CASJiigS 

Or.f (co) i©fi[tBII« (co) mi>, 
[0 05 1 ] 
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[ 0 0 5 2 ] (mmmmz o ) (ommmmm 
mmt (o)) mmoymmm^rm (co) vrntc^ 

•rsi. cti6©fii«. ;j:(D^3'-i!f6T,T^-r<J:^(c. 

[0053] 

r,(a>) = 



[0054] 
[11^4] 



r,(a>) = 

[005 5] 



_1-7V(<») 



l+7V(a>) 



2N(g}) 



[0056] 

[m] 



10 



[0 05 8] 

mi] 

N((i}) = + iftj (<») 



20 



30 



[005 9] WJ^!gj2 0 ^SjS-r-Sf-7^;i'->^N-;i';^ 

T^Ktt. 02 ( a ) (C/T^-r cfc ^ (ClSSiJ^fJ 2 0 OrtSp-C 

( b ) fc^-TJ: 5{ctS?!B^igj2 0 Ortasr 2 HIJSItLr 
Sifi-r-STfe (I[il^«i5l*l./'c7fe) . 02 (c) iCTnt 

J: ^ (c»j^t)2 0 (Drta5-c4 Hsw ur^ji-r 6^ 
(2m0'mmuc^) . 02 (d) K^-Tct^fcM 

[0 06 0] mlia-eCD^aSlt^^iStT-Si. ffi^Ji 

[0 06 1 ] 
[i^8] 



:exp[i{iV(®)-l}^(/j 



[0062] 
[ISE9] 



[0 0 5 7 ] $/c> M^iK2 0©1S^fflJf$N (6)) 
= \A\»exp{iaxgA) 



[0 06 3] |!(8CCi52RO*IS[7^f^AT^.<!:> .XO^ 

1 o*j#e.ns. 1^1 o». gifi^^T (a>) im^ 

tBM</> (o)) <kS^)S»T$N (6)) = na (co) + i n 
, (co) <b©Kli^^-r^-C**3. m=Otti,t^m 



50 



Sift L/C ^)©i^j:S. ^3li6©?gSlt?». E (t)©?IJ 
2©S$K:<fc-,-c5t$-5S:*:jffili^rar 
rr%^6n-5>. C©<kt« MJS!e)2 0©jf$d<!:fc*J 
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*^Urfcl^tfJ:l^. ^cfc. m=Ott^t. A=t 
1 (o)) • t2 (6)) <bi&-5. 
[0064] 
0] 



r(fl>y«*<«) =exp[^iK(£w)+i>i;(a?)-l}^«/jx |4.exp(i arg/1) 



[ 0 0 6 5 ] 1 0 ©Ma©j^t!i[*<i: -5 i . 



1 



[0 06 6] 
[1^1 1 ] 



\nT{(o) + iV(<u) = + - \}-d + ln|^+ 1 arg4 



[ 0 0 6 7 ] ig{ 1 1 ©nspso'^spccoc^-c, -en-en 

i[l 2SJ>*l^l 3(DM^*ifi5a:-r-S, 
[006 8] 
[»12] 



In rCa;) = -n, {<a)-d -f Inj^ 



[0069] 
[IK13] 



^(<») = {iij,(ai) - 1}— </ -I- arg/< 
c 



[007 0] hr (,u>) \s.m ^ii^h'xom A-cm 
n. n, (ct)) 255>6^^©igi[i s-casn^o 

[007 1 ] 

c 



nuipj) = — ^(<u) - aig^} + 1 



[0072] 
[itl5] 



w.(<o)=— In 



[ 0 0 7 3 ] i5 1 4Si>f( 1 5 {C*Jl»r. ^ifiSM^T 

( CO ) ■mmm<)> ( 0) ) u J: ^ (cau^fii*^ 

[ 0 0 7 4 ] *^BJ#«. Aim(Dj:^iC&l^xmi 

[0 0 7 5] trj:t>ii. t-r. Hr (a))Ri>'n 
mmdiCRXbXA {tUt)'ib. I A I SO'a r g 



A) 5:H-e-r^, A©H-#(D|^K:«> 1^3. f{5-|^7 

hr (o))Rc?n, (co) ©ffl^tte-rs. cntcjco 

*ri^'3iI-rc4(Ccfco-C. jtUfflJf^N (o)) =nR 
(o))+in, (<b) ***SCi5&J-t?t^. 

20 [ 0 0 7 6 ] c ^ {c. m^mmM^x. mmmsx 
A*. ^■^fcmMicx%i^i>mm.tbxm 

Si^CiCCifJ. ir/c^j:jamjg«:f#€». o$i). m=0 

Mi'j^!^ 2 0 ommomm^ hwmm 2 0 ^aw-t ^ 

it©^jS$t, SO'?fe35«J^!^2 0*^e>^«^*fm 

30 ^) 7fe*s«Ei'j«!ej2o©;iB©iiK*^6Wj«i^2 
i«H-^*tHi-rs<i:#©S3i$t2 . Mo'tc. ^mmoc 

So 

[007 7] 1 *#Mr s i . • ?ig[MagiJ 
2 3tt. wmm2o<D^mmuwnc':>i,^x. wsmuc 

m • m^mm^ 2 3 «: j: f# 6 ntMm^ 2 0 ©«^ 

RT^©^^2 5K:^^$-&S, 

[0078] ;^cc. :mm<Dmmmmm • mmm 

g|52 3©8tlf^©-^«:ol^T> ia3*#iiL/rittBj^ 

60 mm-mwumsazsit, mi'^^mm-ri>t. mm 
f^mjimmEr., ( t ) ^mit i^f-vy's d , m 
mmmnmmEr., (t) ^y-oa^mtoxm^ii e 

r., (O)) (O)) **** i^T-'jZfS 

2) o ;^t.»r. iijffli-?s@i!iagi52 3»> mmmo 
(omm^mc-oi^x. mmmfmmE,,, (t) * 

50 mib {^7--y 7'S 3 ) . itS'JB#IS^JjgBE.., ( t ) 
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0*fi+BM(i) (6)) ^Wmi> (X7^-:;7*S5) . 

[007 9] -e©^. mm • rnmm^z s mmn 

igl2 0<iD#aijj£a5fl[{COl>r. ^^6;^f^?»:/S6~ 
S 1 0(D®S*tf^. ri'ito^. *i«CSS|5&K:o(,» 
■C. MaciamfiinR (o)) . n, (o)) %S9:^L 

7- vy'S6) . «a^^34l-rt»-5a<KMnR (co) . 
n, (o)) {Ci^-o-CBU^b/c:^a-CA?:ti-© (Xf-^-^* 

s 7 ) yci^-c. SOW • mmmsliz 3 :^7^ v lo 
mmm4> (o)) m 4Rv^m sccf^Aor. if 

iTc^cifiiKJ^iiR (u>) . n, (co) ?:#tH-r^ 
^S8) , ©JSl-S|g[«ifflS|J2 3». ;^7"-^7'S 

8- C«&f{Cf#e>n/c£<KjBnR (6)). n, (oj) *JlR 

(©) . n, (eo) tmWhtifci&mn,^ (co) . 

n, (a>) to^ (mm) ifimmminrvi>6ij^ifi 20 

[0 08 0] :^T:'y'S9Vi\^MbX^^tj:{,^6mn$tl 
4<h. ;5^7^-;'7-S8-Cftir«:f#e,n:^ciaiH<gn 
R (co) . n, {a>) imit^i&imtb'CWlMb i:^ 
f-i/^'SlO). X7"y7'S7^^S, 

[0 08 1 ]-:^. :x,7'yy'S9vii^Mbfctm^Sti 

OlK^L/cifimiSnR (co) , n, (co) (-T^cfc^. 

s^a>jssiJ{4©ii^ffl5f$) immmm^ic 2 4 (c«i^& 
u-c. a3fiJi«f$©j9-^*^-ria«*^aP2 5 fca^ 

(X7"-;»7-S 1 1) > ttf^^J^T^So 
[0 08 2] ^C*i« ;^f->:;7*Sl. S 2 m\m^2 

nitf 5©*-cfe<fci>. 

[0 08 3] *|l5S©ffJSlK:j:n«> Kr^L/ZcllSiCClg 

[0 0 8 4] ic^r^ ^mmmmvit. m^mmn 
iSfjE.ef (t) (ommmc. mniyt^±icmm'^ 
2ofcffi©tm^>iegu^c*i-^/c, mmm^2 
0 ©f^to «) {c. ma(om^fmmRzjfmi(Dm?f-m-^ 

mmmmE (t) i. mmmm^mmr., (t) t 

10 0 8 b] ttc. §'<<Dm^mmmiti tfytj:^i>tc so 
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«). «^®Jf¥N (co) tm^mmme (co) <!:©IS«C 

'^x<D^i6(Dmm^iib^. bfcifi^x. mmbfcij 

ffi(C<i:oT*Afcffi^llJf^N (co) m 6Kfie 

or. S^HS^e (co) **««)-5C<t*i-CtSCi» 

m\t. mmsxMii (co) ^^«)'5c<i:/i<. ««® 

*f$N (co) ©ii^iPl^K:. «3RSI«^£ (co) 

[0 08 6] 
[|!(16] 

[0 08 7 ] [^2©^©fl5SI] 

[ 0 0 8 8 ] 0 4 »> *^B^©II 2 <Dmm<DnM(£j: i> 

». **is©Bai{c*ji:faM«'j^^2 o©irj^gBfiWia 

©«T*«SW{c^-rH-C&S, 06 tt. *IIJ6©Jf$SI 

«: J; -5. -f ^ - 'Mmmmm • mnm'sm 2 3 <om^^ 

[0 089] 04{C*Jl,>-C. ISI 1 If ©S«iPI-X»*t 

[0 090] *|lig©m^(i: J; s ^ -i^{l:^g*5B>iiB 

m 1 6!^tg©j^,®<t^!5:-5^». BoiB^ 1 (om^amm 
x\t. m\'m2oom&%ti^^]i^^\ i-c^msns 
©(c^^t. :mm.mmx\t. mmmzoomiti)^ 

m • mnmmz 3 ©sM^r*s, 

[009 1 ] ItrlBif 1 C!^ife©0JII'C». l!!i[i>J^il2 0 

E... (t) ?rKf#Urii/c©{C)i?tL> *llSfe©0,@r 
l5l^©*aK J: . Mi'M2 0©#a'JSgiJ{4(co 
t^r. S«3l£fcM-r-5tf#JI^*^J?!g0E...' ( t ) * 

[0 09 2] ccr. :mM<oWymxnm^tix\.^i>. 
mn^nmiE..,' ( t ) vimi5\.>xmm.m o 

©18^!)T$N (to) %^ii>-5^;ffi{cou-r. mmt 
[0 09 3 ] ^*S7 ilJIfcUS 1 1 i©ra©7B§±{C. 

iia'Mtj2 0(cf^^T. i!Efti©s^®ST$som»i©Ji 
fy^n-:>um (.m^trnm o o%<D^mmtb 
c>. ) ^wjAbtdrnx. mmjmmE,,.' 

(t) ©«^ii5ifiifc. Jg|^?l&K:M■r^.f-7^J^7^^•J^ 
;^3^©Sii^©i^.^^MJf$E (t) i^esbitiffJUr 

fc<, conmmME (t) ^atiBs^^^uigf^ 

E,.,' (t) iPJii. 

[0 09 4] Sitll^S^MJKE,.,' ( t ) Kot^-r. 
(»Siffl) ©^til E.,,' ( CO) I <b(4ti 

0../ (co) ^m, tfc. mmmmm^E...- 



(15) 
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[009513 6iC. rX<D^ 1 7 (CSfoT. Mti^^2 
IE...' (o)) litStilE,./ (o)) liJt-C*5* 



!RFia2 002-277393 
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(o)) tfiiffle,.,' (6)) ioti[fflii«/>' (co) 

[009 6] 
[til 7] 



[ 0 0 9 7 ] -:^r. (MJ^!^2 o ) <DmmiK 
[0098] mm.mzo'cmMti>7-'7^)\y''jj<)V7, 

%VZ{t. 0 5 ( a ) K^fct ^ l^m\m>i 2 0 ©AWS 

Sit-tt-r{c. |^mSI*-Ci&:(<»S«3t) « S5 (b) CC/t^ 
t-<fc 5fcM»J5£«J2 0 ©*IH1^ 1 1 iS^fffliJOffiT 1 li 

l^iS^Tfe) > S5 (c) (Cin-rJ:^«:WJS!Bj2 0©!^ 

( d ) iCm-rJ^'yicmmsZ 0 ©F«9SP-C (21-1) 

HsitUifc* ( (1 - 1 ) m^mmuc%) ifi^tti 

CC-CfiEt±> 05 (b) t^ml^tdt^ om^MK 
%iUc%. 05 (a) {C:^^Uc3lc^- l|51^«5l*U/c 

©Si*li»*^tri»4, 

[0 09 9] (m* - 1) ll$-C©^ag|* (fSl^. 30 
m' >0) *#ffi-rSi. aSliiflSlt^r (o>) tt. 



«co^&3fe©ftiim d?:Ma>J^^2 0©J*3. c^T^jl 
{cfcl^-C, inBlll©IUfi©J^SI©»^<!:ig«ltc. %ifi 

^^-en-ent, (6)). r, {<i>) th. mmiphm 

X»X^*(c*S<>©iUr. *ftSiJ5E!gl2 0©M(!nj©«i 
M©ISJf$no ttliUCo 4>-5ii. ^tlt^5^©»^ 
-Cfcl5l«lt?*0> A*mii*ftmj!iJ©j«MJ!)^|Hl-r*S!£:> 

[0100] 



[0101] 



[ill 8] 

r{w) = ~[ r,(<») + f,(fi)) . rj(©) . ^(o), exp[^i|2;\^(<o) . ^rf j j 
X sJ{r2(a»)}^\exp|^f|2/.Ar(fl,).^rfjj ] 

= -r,(<w) + exp j^i|2iV(<a) . jrfj j X S 

★ ★ [1^1 9] 
J = -/,((»). rj(a»).fj(Q,) 

X {r2(<»)r exp j^ija/ . Nia>) • j 
= |5|.exp(iarg5) 



[oio2]mi8imi7iRxvxmm-ri>t. •-'X +in, (co) i©ra^^^-rser*D> m' = ox« 

©^2 0*5f#e..n^o ^2 0«. mmmmR (©) S ,li-r-5<i:^fiS*t€rMIU/c^>©i^j:i3. m* = 1 i 
C>'fitiM*' (o)) ilil^iiJrmN (co) =nR (co) 50 ■r.5<f:?l!S'J^!^2 0©*^tHgPl 1 ffii|©ST 1 [i©;5cjS*t 



(16) 2 0 0 2 - 2 7 7 3 9 3 

29 30 

bfcm.^miimi2 0 (otkm^ 1 1 tmmom-c i * -c j: < . m' ^ i (om.(mmic^Lxisimj: 

ffi®?r<fcOilieii)S/ci?)iC»in' ^Zt-r^CtHmtb [0 10 3] 
*llii©JI5)l8-C». t^Mj5*f*M« bX h^m. b* [f( 2 0 ] 

i?(®)e'«''<'»>+r,(a>)= 



f = exp[^2/{n«(a)) + /«/ j x |5| . exp(/ argfi) 



[0 1 04] iij2o©sa*;jc®^2 i-c^-rj:^{cg 
cn%»2 0K:f\:Ai-4<fc. >x<om2imhti lo 

[0106] 

[0105] CS[22] 
[iK2 1] 



/?Xa»)c'''*^"'=exp|^2iK(»).+w,(a>)}^rfjx|5|.exp(/«^ 



[0 1 0 7] ^22©M3a©>ttl^*iSt. ^>:©S!l2 3 ★[0 108] 
*if#6nS. ★ [|g!2 3] 



biR:(Q,)+i^''{Q}) = 2/K(d>) + mj(<o)}-d + In|fi|+ J argS 



[ 0 1 0 9 ] ®[2 3 ©M2©^gPSO*llgP®KH?^*^6. 

hr (o)) «^^ofj2 4-ca3n. n, (<o) 

2 5-ca3tl.5. 
[0 110] 
[»2 4] 

c 



«*(®)=^^"('»)-argB} 



[0111] 
[»2 5] 



«/(a>) = — — In 



[0 112] ^2 4RO'|^2 5K:te(,^-C. fgifij5*f$R 
(co) Rt;{4tBM<i>" (6)) tt> mr^UfcJc^tcaiJSffi 
*^6)^iJ-5fii-C*.2>*^!. B*5nR (co)SC>'n, (co) 
KjSScI?^ (»1 9. iS5~»7) . R' (o)) R 
OfffitiM*" (o))*Sn» (a))SDfn, (&>) iCfiR?? 
(l!{2 1, m) (DV. n2 4Rtm2 

[0113] *^HJ#«. B^iJ[ 1 9 ©J; ^ K:a< i i 
fe{C|!i2 l©J:^K:gt,i-Cii2 0 3!P6!g[2 4RO*»2 5 
< C <!: (C J; oTfiJ&r . i^© cfc "5 itcg;^ifim*ff i 

^mbxnsM<w.mmirm (liK (a>)Rv^n 

[0 1 1 4] -r&to^. ST. Or (co) Siyfn 

, (co) (ommmmm m^it. mm^ 200mm 

)i#f$©fcfcJ:-e©fii{ia^|!E^'C*^©-C> C©fii?r 



gB) ^rtt^-rSo B©ti-#©|^(C». ?^3. !^5~^ 
7imi>i>. */c. Birffiifi<K«?%!gC2 IJCRXOTJiiH 

©St#©l^(a3:, ^4SO*t!{7*fflti-5o C©J:^Kt 
rttSt L ft: B > JiifiSftt^R ' ( o ) RV^mm 4> " 

SoT. |g[2 4RCffS[2 5{CftAUr. Dr (co)RCJf 
30 n, (<o) ©ffi*lt#-r^. ChtciOff/tna (co) 

so'n, (co) ^mtctjiiSifmtbx. mmoy^m^n 
R (co)Si>n, (<o) ©ia*5jRm-r-5*-c^oii-rc 

t{C<fc-7r. «3R®Jff$N (ci)) =nR (co)+in, 

(co) Ci^i-C^ -5. 

[0 115] C©J:^(c. ^>^Jfi<H{c*jor> ffi^fflJr 
$©iafK»P*^A-C^iS®»r$©ff/ci^j:ifiiK)l?^f#5 ic 

mb. B. niisw^R' (o)) Rzfmm4>" (co) 
o©A*fffl mm^i I mom) -co^mmt^^^R 

Ift-rSW^) tt. ^*i»M!a2 0©^iB©jiM*»6M 

mmi 2 0 ^AW-r ommm t , Rc>'s*f^ 
r, . mwc. %tmmmi2oti^hmm^mmti>t 

ihmiwtbxmmctvij^y) . mtctjii&m^ 

t^w^) %-h^mimi2 oo^mom'Riyhmi 

50 %i)mmnm 20*^ ejSM'^wtHT ^ i * omm 1 2 
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[0116] -^xic. :^m^(mf^mmm • mnmm. 
mmwm^Er,,' ( t ) *n-i>ju c^y-y^sz 

1 ) . Sri%^^M0E.ef' ( t) iy-')x^^b 
■C^lilE,.,' (o)) IRO'fitH0r.,' (co) ^^Ji) 

-s c^T^ 9 r^s 2 2 ) . m • mwmm2 3 10 

0E...' (t) ^SrH-MU C^T-y^SZS) > ti-iiJI^ 
l^??>Jjg0E...' (t) €:7-yx^|ftO-C!iitil 
E..,- ia>) IR^^mne...' (o) 4*df) (Xf^-^ 

7'S24) . MimmmR (<») so^fiiiaii*' (<») 

[0117] -e©M> $11® • mnmms\i2 3 m^js 
m o©#i>j^g|5fi{coc^r. ^^■r'5;^r-^7'S2 6 
~S3 i(D*!ra*tf5. f^cb-fe. Hb^mmmtic-oi,^ 

-C. *;]»!©fimfiinR (co) . n, (co) *t93£U (;< 20 
7^-;':?"S2 6) . m&WtZ^tlXi,^?>mAmn 
R (6)). n, (o)) (Ci!t-oTir^lyfc:^S-CB^tfgC 
{;^7^"^7'S2 7) TSiifcKR' (co) SO*(/>" 
(<i)) €:H-©-rS {;^7^»-»7'S2 8) . ^c*J. :^7'y:f 
S2 8-C{J> SSi'JSg|Jfi[fCOI,i-CX7"-:»7'S2 
m§tlfciiiJiS*f¥R (o)) SO^fitiM*' (6)) 

[0118] '^[,>v, mm ' mnnmm 3 ». ^ 

r^S2 7-C«8r.{cti-»3nfcB. ^feC^K:. :^-fi»7'S2 
sr^irtctf-^snfcR- (w) sd^*" (<o) m 30 

n, id)) i:ntiiti> (:^7-yZfS29) . -AiC. mm 

• mmm^2 3«. :^^v-:fs2 9 vmacmhtifc 

i&Umnf, (co) , n, (a>) i)iimUctft^i)^^mm 

•rs (;^7-v7*s3 0) , comma, m^it. t^t^j 

yS2 9t?^{Cf#6n/cia<K)Pn„ (co) . n 

, (co) tmmh^^cmmn^ (co) . n, (co) 

[0 119] X7--^7*S3 0-CJKmbri^i^Ct^i|JJS$ 40 

n€»i. 7.T-vvs2 9xm\^\^htiic-&'mvi 

R (co) . n, (co) ^if^fc^EifimfiiiLrSJil. (.7. 
f--:;7'S3 1) . ;^f^>;'7'S2 7'^M'5. 
[0 12 0]-:?^. X7"->7"S 3 OriR^Ufci^iJSS 

nsi. $ijffli-?g#*{iasiJ2 3«. ^g^a'J^spfiifcou 
2 6~S3 i^ri^oiio. ^roaiJ^egpfitKoi^-c. X 

7^7^S3 0-CJRmU:fc<!:|iJE3n-5)<!:> §«'i^glJfi(C 
-:>l,^-C©iR^L//cjfifKPnR (co) . n, (co) {tU 

S^SiJ^gPfirO^^fflJr^) *i®<^^JiaSP(C2 4 50 



!^P32 0 0 2-2 7 7 39 3 
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k:#i*&lt. mms\m^<i>m^mwm.^mf^U2 5 

{C^^S-S (;i7^>7*S3 2) > ttf'f^^^T-r-S. 
[0121] J^ctj/ > 7*S 2 1 , S 2 2 «. Mtl^ 

{ci[itf^©*T^>J:(,>. 

[0122] *llte©Jf$.!§KJ:nfl ibi^W^j-^i^jl^H-^ 

[ 0 1 2 3 ] WmLtcl3micJ:^xMibfcWmm 
5f$N (co) HOlBitl 6{cse-,r. li^iim^e 
(co) ?r5}ca)SC<b;!»ir|t-SCi«Bje,*^-C*S. * 
1^1 6*i[3'-|^7. |!(1 8-^2 5{CRAO-C*J 

mi. mmmmmn (co) *^*scinc<. a^jr 
$N (co) om^mmic. mmmmme (co) 

[0124] J^±. *^?g©§|||*O0.1g{C-:)l>TgiB^ 

[0125] WAtf . OTia^jsoj^s-ctt. nmm 

2o<Dm'\mummmmmm^rix. ^(m^ 

©* ^S'J^g|5{4©<^©aigfflSf^X»a«il«^*i!l« 

vsjbx^L 4*stsa'j^ig}2 0 (c*f L-c^m<b urAi^ 
[0 1 2 6 ] M^^Wi<omSrc\t. mmi^ 

m^^m<Dm^wm^^tti>m'^^c%s\,^x . 

«. MS'J«i^2 0*i^2Sf*Ad:i-c*S«^©J;^(c^S 
®jT^©^j^fi!j^?tt*5ffi^e«]tc**Sii^K». 

mma i') C i JjSpJtg-Cft ^«:©+ + T 
rs/jMimSK: J: 0 s c i dJWJar* ^, R«© 

■e©ie*iai&S<!:*J:bSJt^C3&^6^^•5^ 
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[0 127] 

immm] ^mmt. wsmbtcmKDmmommu 

THz (-2 0cni- ' ) vzmmumMmT (©) 
R^&nm(t> (co) »> -en-etiT (&>) =o. e i 

0, &.nm<t> (u>) =5. 7 8-C*ofc. C<DS*{CS 
ll3*©;^r».'7'S9-CJRmL//ci|iJ^3nfii|i? 
WKff^ti/clilRlJr^N (<»)». Dr (to) =3. 
44S!>'n, (co) =0. 00 2 7r*->/c, CCDffi 

Hr (co) =3. 41SO'ni (co) =0. 0024 

( rsjsfjttia^j xiis^ (^mjis. (197 

2) . p. 254) ) {CfiifeTjfiti. c©J:^{c. 
[0 129] 



(18) !|$|g2 0 0 2-2 77 39 3 
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* [mmoytsimrsmm] 
[02 ] *^B^©^ 1 oymmonmiosifmmmKo 

[03] *^i!g®^l©lltS©J^g§K:J:*-f^-5^{bg 
[04 ] *^?«©02©l|}S©ff^,®K:J:^-r^-y{fc$^ 

10 m^mmvi7htwin,mjm-^h^, 

[05] *i%Ba©® 2 ommoi^mmv) i>mmm<r> 

m 6 ] *j%Bj©ii 2 ©iiis©}g,ii{c cfc -5 ^-i^itm 

[^^^-^©§48^] 
7 

9 plS&il 
20 1 1 7=-^-^;i'75l£«iaiS 
2 0 ^i'J^!^ 

2 3 mm-mwmm^ 

2 4 

2 5 a^gP 



[01] 




25 



24 



■I — 



(19) 



#§92 0 0 2-2 7 7 39 3 



[SI2] 

0|El£M<=»S£lt«L 



(a) 







-20 


no=1 


nidi) 


► 



(b) 



2BStt-1li>lS« 

20 



no=1 



n ((!») 



"0=1 



(c) 



n (ca) 



no=l 



(d) 



nfl=l 



n Cq>) 



-20 



[US] 



|»8»»g8«»Eref (t) mm\ — ^$1 



Eref (t) 00 7- ij x y . 

larftf^^ 



[af3B^%^aft^am(t)(Otfaih -S3 



'S2 



— 1 Esawdii) I a8ttttgsflPi(ai)<0lta 



i 



— S4 



«maa:«T (a»)= I EtaCfti) I / 1 Er«f ((d) | <OJUU 
ttaift»(<a)=9f(«a)-gr»f(M)g>IBfl 

3^ 



-S5 



.<=^(»).£,(«i)x£fe(fl»)fexp^<|2/.Af(ai).^rf|j 

I 



'S7 



n,(<») = j-{«»)-aig/<}+1 










— S8 






S9 






"^rf^ 


^- — YES 




S10 




S11 




1 Bft«« 



(20) 



i|$l32 0 0 2-2 7 7 39 3 



[04] 



[135] 




(a) 



20 



n<w) 



(b) 



no=1 



20 



n (cu) 



20 



(c) 



n,=l 



n (cu) 



Erof (t)«>7-»jT|t«ICJ:y, 



|tfaiB»^^S»E$E8an(t)a)afi[ I — S23 

z 



i) I / I Er^r (m) 1 ASM 

S25 



iSffKiM9R(ai)= I Esan' (cu) I / I Eref (ai) | OHU 
warn*' (cu)=d'8ai(aj)-0'r6f(cii)a)ftaj 



I trocDi&^ttlllnR, niflS)ttS£ I — S26 



1 



^=w,(aj).r,(»).r,(a>) 



'S27 



'S29 




J 



(2/-1)aSW=(/-1)0MR« 



(d) 



n (ci>) 



